
between the joints of the upper and lower extremities that,
whereas, in the lower extremity proper stability is a great
asset, interference with stability through arthroplasty in
joints such as the knee or hip, ankylosis, following tubercu¬
lous infection, is to be discouraged, as one can never be
sure of the complete disappearance of the foci of infection ;
hence there is always the fear of rekindling the dormant dis¬
ease. On the other hand, in ankylosis of the joints of the
upper extremity, i. e., the elbow, when left in a malposition
which tends to interfere with the necessary daily functions
of the forearm, I would not hesitate to enter the joint after
the lapse of four or five years and do an arthroplasty ;
for even if the operation does not meet with entire success
we shall at least, as a last resort, be in a position to place
the forearm in a corrected attitude and restore some of
the lost function.

Dr. Walter I. Baldwin, San Francisco : As to doing
arthroplasties on tuberculous joints, it seems to me that the
consequences are so serious that one should be most wary.
The fact that a case has been done without untoward result
is hardly convincing. Dr. Ryerson mentioned the excision
of all infectious material, and with that one must agree, but
the very fact that his case resulted in ankylosis where he
did not use interposing membrane is quite outside the point,
because he does not speak of having used the one measure
which makes this possible, i. e., steady, fixed traction of the
joint.

THE SEROTHERAPY OF BACILLARY
DYSENTERY IN CHILDREN

HUGH W. JOSEPHS, M.D.
AND

WILBURT C. DAVISON, M.D.
BALTIMORE

Because of the enthusiastic reports in favor of spe-
cific serum therapy in both Flexner 1 and Shiga 2 varie-
ties of bacillary dysentery in adults, we have during
the last two years administered antidysenteric serum

to twenty children in age from 6 months to 4\m=1/2\years
suffering from dysentery.

Polyvalent (Shiga and Flexner) antidysenteric
serum3 in doses of from 20 to 50 c.c. was injected
intramuscularly or subcutaneously in all of these
patients. As is shown in Table 1, in some instances as

many as six doses at intervals of from twenty-four to
forty-eight hours were employed. In addition, in two
cases of Shiga infection, we injected the Rockefeller
Institute Shiga dysentery antitoxin in doses of 20 c.c.
The polyvalent serum agglutinated all of the strains of

From the Department of Pediatrics, Johns Hopkins University, and
the Harriet Lane Home, Johns Hopkins Hospital.

1. Ruffer, M. A., and Willmore, J. G.: The Serum Treatment of
Dysentery, with Notes on the Bacteriological Diagnosis of Dysentery,
Brit. M. J. 2:1519, 1910. Archibald, Hadfield, Logan and Campbell:
Laboratory Report (Gallipoli), J. R. A. M. C. 26:695, 1916. Klein,B. G.: Serum Treatment of Bacillary Dysentery; Dysentery; Dysentery
Arthritis, Lancet 2:775 (Nov. 1) 1919; J. R. A. M. C. 33:343, 1919.
Cowan, J. N., and Miller, H.: Dysentery: "A Clinical Study," J. R. A.
M. C. 31:277 (Oct.) 1918. Lunn, W. E. C.: Toxemic Arthritis as a
Complication of Acute Dysentery, ibid. 22:310, 1914. G\l=o"\rner:Die
Therapie der Bazillen-ruhr, M\l=u"\nchen.med. Wchnschr. 66:427, 1919.
Thomson, D., and Mackie, T. J.: J. R. A. M. C. 28:403, 1917.
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ment of Acute Bacillary Dysentery, Brit. M. J. 1:43 (Jan. 13) 1917.
Finlayson, G. A.: Treatment of Acute Bacillary Dysentery, ibid., p. 47.
Lantin, T.: Various Methods of Serum Application in Bacillary Dysen-
tery, Philippine J. Sc. (Sec. B) 13:261 (Sept.) 1918. Dudgeon, L. S.
et al.: Studies of Bacillary Dysentery Occurring in the British Forces
in Macedonia, Med. Res. Com., Special Rep. Ser., No. 40, London, 1919.
Flexner, Simon: Serum Treatment of Bacillary Dysentery (Biologic
Therapy Series), J. A. M. A. 76:108 (Jan. 8) 1921.

2. Shiga, K.: Bacillary Dysentery, in Osler and McCrae: Modern
Medicine, Ed. 2, Philadelphia 1:766-782, 1913. Rosenthal, L.: Cen-
tralbl. f. Bakteriol., I Ref. 34:503, 1904; Zur Aetiologie der Dysen-
terie (Moscow), Deutsch. Med. Wchnschr. 29:97, 1903; ibid. 30:235,
1904. Nelli, Luigi: Serum Therapy in Dysentery, Gaz. d. Osp. 40: 220
(March 30) 1919.

3. In 1919, this serum was very kindly sent to us from the Rocke-
feller Institute by Dr. Simon Flexner and Dr. Peter Olitsky, and in
1920 we were indebted to the Mulford Biological Laboratories and to
Drs. Huntoon and Devereux for our supply.

dysentery bacilli we isolated. Its Shiga antitoxin con-

tent was not titrated.
During 1919 and 1920 in Baltimore, Birmingham,

Ala.,4 and Boston,5 we studied seventy-three cases of
bacillary dysentery in children from 3 months to 11
years of age, in which the clinical diagnosis was con¬

firmed by the recovery of dysentery bacilli from the
stools or by necropsy. The clinical and bactériologie
data of our series in 1919 have been previously
reported.6 The findings in the 1920 cases were similar
except that the infections were much more severe and
that there was a higher incidence of terminal bron-

TABLE 1.—NUMBER OF DOSES OF SERUM ADMINISTERED

Number of Doses Number of Number
oí Serum Patients Died Mortality, %
18 2 25
2 2 2 100
3 5 3 fiO
4 3 1 33
ß 2 2 100

Total 20 10 CO

chopneumonia. All of our cases were from homes
scattered throughout these cities and were apparently
not due to any particular epidemic.

We have excluded from this series fifty-two addi¬
tional cases of bacillary dysentery in children. In
forty-seven of these, the clinical diagnosis was not con¬

firmed by bactériologie or pathologic methods. In
some of these, stool cultures were negative, while in
others the press of work prevented the collection and
study of satisfactory specimens. In the .remaining five
instances, all of which were fatal, although the presence
of bacillary dysentery was confirmed bacteriologically,
yet other coincident conditions, such as pneumonia,
marasmus, osteomyelitis, tuberculosis and pertussis,
were the predominating features and were primarily
responsible for death. It may be stated that the pres¬
ence of bacillary dysentery as a complication of other
diseases greatly adds to the gravity of prognosis.

To judge the usefulness of any therapeutic measure
there are at least three cardinal criteria, i. e., the unto¬
ward results or dangers, the effect on mortality, and the
effect on the length and course of the disease.

The subcutaneous or intramuscular injection of anti¬
dysenteric serum in daily doses of from 20 to 50 cc is
apparently harmless. (As the intravenous administra¬
tion of antimeningococcus serum has been shown to be
attended by severe reaction in children,7 we have not
used this route.) There were no symptoms of
anaphylaxis. Occasionally a slight increase in fever
followed the injection of serum. Its intensity and
duration bore no relation to the amount of serum
administered. It did not occur regularly after each
injection in any individual case. In no instance did a
chill accompany the rise in temperature. This occa¬
sional febrile response had no apparent effect on the
course of the disease. Two patients refused the next

4. The work in Birmingham, Ala., was performed by Dr. Harold L.
Higgins and one of us at the request of Dr. John Howland, and with
a grant of money from the Therapeutic Research Committee of the
Council on Pharmacy and Chemistry of the American Medical Asso-
ciation.

5. Through the kindness of Dr. Henry I. Bowditch, one of us was
able to study several cases of bacillary dysentery in children on the
Boston Floating Hospital during the summer of 1920. We wish to
express our thanks to Drs. Bowditch, Carson, Jones, Peck and Smith
for their assistance in this work.

6. Davison, W. C.: Bacillary Dysentery in Children, Bull. Johns
Hopkins Hosp. 21:225-234 (July) 1920; Divisions of the So-Called
Flexner Group of Dysentery Bacilli, J. Exper. Med. 32:651-663 (Dec.)
1920.

7. Blackfan, K. D.: The Use of of Antimeningococcus Serum in
the Treatment of Epidemic Meningitis (Biologic Therapy Series),
J. A. M. A. 76: 36 (Jan. 1) 1921.
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feeding after an injection of serum, but in none of the
others was there any decrease or increase of appetite as
a result of serum. In no instance was vomiting les¬
sened or incited. As might be expected after such
comparatively large doses, some of the patients, espe¬
cially young infants, suffered considerable pain at the
site of injection. Serum sickness, consisting of a rise
in temperature and urticaria, was noted in several
patients but bore no relation to the ultimate outcome of
the case or to the severity of any of the other symp¬
toms.

In Table 2, we have divided as accurately as possible
the serum treated and untreated patients into severe,
moderate and mild groups on the basis of their clinical
appearance, degree of fever and number and character
of stools. The mortality in the treated and in the
untreated severe cases in which the gravest prognosis
was made at the start was practically identical. Among
the cases we have classified as moderate, the mortality
was not favorably affected by serotherapy, for a higher
percentage of the treated patients died. We do not

TABLE 2.—MORTALITY OF SERUM TREATED AND
UNTREATED PATIENTS

Treated

Degree of
Severity

Severe.
Moderate.
Total of severe

and moderate
cases.
Mild.
Total, including

mild cases.

 -

Number
of

Treated
Patients

9
8

17
3

Number
oi Mor-

Treated tality,
Patients Per Cent.

Died
7 78
3 37

10
0

59
0

50

Untreated

Number
of Un¬
treated
Patients

13
16

29
24

Number
of Un- Mor-
treated tality,
Patients Per Cent.

Died
10

5

15
0

15

77
31

52
0

believe, however, that serum actually increased the
mortality, for it is probable that the treated group con¬
tained more severe infections. If both the severe and
moderate cases are considered together, the higher mor¬

tality of the treated series indicates that serum was not
beneficial. As there were no deaths in the mild treated
and the untreated cases, no conclusions may be drawn
from this group or from the total mortality.

In Table 1 we have compared the relation of the
number of doses administered to the mortality. At
first glance it would appear that, as the mortality
among the patients receiving but one treatment was 25
per cent., while in the patients receiving six doses it
was 100 per cent., continued serotherapy is harmful.

TABLE 3.—DAY OF DISEASE ON WHICH FIRST SERUM
INJECTION WAS GIVEN

Day After Onset on Which First Number of Number Mortality,
Serum Injection Was Made Patients Died Per Cent.

From 2d to 3d, inclusive. 6 3 50
From 4th to 6tb, inelusive. 5 3 60
From 7th to 10th, Inclusive. 4 3 75
From 12th to 18th, inclusive. 5 1 20

Total. 20 10 50

This conclusion is not valid, however, because many
of the patients receiving but one treatment had moder¬
ate or mild infections, while those receiving six doses
had severe infections. This table does illustrate, how¬
ever, that the failure of serum was not due to lack of
intensity of treatment and that, in spite of several
doses, the mortality was not reduced.

It may perhaps be said, as is indicated in Table 3,
that serum administered during the first few days of
the disease is somewhat more beneficial than that

injected during the second week. Fifty per cent, of the
patients treated before the third day died, while 75
per cent, of those treated between the eighth and tenth
days succumbed. The low mortality among the patients
treated after the twelfth day of the disease may be
explained by Table 4, in which it may be seen that

TABLE 4.- -DURATION OF DISEASE IN FATAL TREATED AND
UNTREATED CASES

Number of Days Alter Onset on
Which Death Occurred

From 3d to 7th, Inclusive.
From 8th to 12th, inclusive.
From 15th to 38th, inclusive.

Percentage of total deaths occurring
within the first 12 days.

Mean duration excluding extremes.
Average duration.

Number of Fatal Number of Fatal
Treated Cases Untreated Cases

3
5
4

Fatal Un¬
treated Cases

6 7»
10 days
13.2 da j s

3
4

Fatal Treated
(list's

60%
10.5 days
12.1 days

about two thirds of the deaths in bacillary dysentery,
whether the patients have received serum or not, occur

within the first twelve days, and that patients surviving
that period have a much better chance of recovery.

It is clear from Table 4 that serum has no effect in
prolonging life in fatal cases, for the mean duration
(excluding extremes) for both treated and untreated
cases was ten days. The average duration of the dis¬
ease in fatal treated cases was 12.1 days, and in fatal
untreated cases was 13.2 days.

Serotherapy had apparently no effect on the number
and character of the stools. The duration of anorexia,
prostration and diarrhea did not appear to be shortened
by serum treatment. The effect of serum on the
rapidity of disappearance of dysentery bacilli from the
stools was not studied. »

We did not have a sufficient number of instances of
Shiga infection from which to draw any definite con¬
clusions in regard to the comparison of the value of
serotherapy in Flexner and Shiga infections. In Table
5 we have recorded the mortality in the two types.

TABLE 5.—RELATION OF MORTALITY TO TYPE OF
INFECTING DYSENTERY BACILLUS

Type of
Infecting Dysentery

Bacillus

B. dysenteriae (Flexner).
B. dysenteriae (Shiga)...

Mortality Mortality
Number of Among Number of Among

Treated Treated Untreated Untreated
Patients Patients, Patknts Patients,

Per Cent. Per Cent.
17 47 48 27
3 66 4 25

One of the two patients with Shiga infection who
received the Rockefeller Institute Shiga antitoxin, as
well as polyvalent serum, died. This child received
two doses of 20 c.c. of polyvalent antidysenteric serum
and four injections of 25 c.c. of Shiga antitoxin at
twenty-four hour intervals. In the other patient, sero¬

therapy was apparently beneficial from a clinical stand¬
point. She received three doses of 20 c.c. of polyvalent
antidysenteric serum at twenty-four hour intervals, and
one dose of 25 c.c. of Shiga antitoxin on the fourth day.
Both of these Shiga infections treated with Shiga anti¬
toxin were severe.

CONCLUSIONS
As far as can be judged from this limited series of

cases of bacillary dysentery in children in whom sub¬
cutaneous and intramuscular injections of from 20 to
50 c.c. of antidysenteric serum were used, serotherapy
did not influence the mortality or the course of the dis¬
ease. In the very ill, especially in young infants, the
pain at the site of injection is a contraindication to the
use of intramuscular injections.

Downloaded From: http://jama.jamanetwork.com/ by a University of Arizona Health Sciences Library User  on 06/01/2015


